Introduction
National surveys indicate that the US male population is becoming incrcasingly overweight. Among men 20 to 74 years of age, the prevalence of overweight has increased from 23 .2%'c in the National Health Examination Surveys of 1960-1962 to 31 .3%c in the National Health and Nutrition Examination Surveys of [1988] [1989] [1990] [1991] (NHANES III, phase 1). 1.2 One approach to the prevention and treatment of overweight is to increase energy expenditure through regular physical activity. Physical conditioning reduces fat mass and total body weight, increases lean body weight, and is associated with weight control independent of dietary factors.3-9 Exercise improves cardiorespiratory functional capacity and decreases serum lipid, glucose, and insulin levels. 9 year in which information concerning sedentary activity level was collected. Because our interest was in the activity-overweight relationship in healthy men, approximately 19% of the cohort with diseases that could alter activity level and/or weight were excluded from the analyses. These diseases included heart disease, stroke, arterial diseases of the leg, renal disease, cancer, and "other major illnesses" reported. Approximately 17% of the men who did not provide information concerning physical activity, height, weight, age, or smoking status were also excluded from the analyses, as were approximately 2% of the men for whom a reporting error was suspected. These were men who reported a nonsedentary activity level representing an energy expenditure exceeding 1000 calories per day, which is equivalent to running 11 miles, jogging 13 miles, or walking 14 miles daily.
Men with a calculated body mass index below 19.4, the 5th percentile of body mass index for the reference population in NHANES II, were also excluded25; these were men who might have misreported their height or weight or who might have been underweight owing to chronic illnesses. The cohort for cross-sectional analyses thus included 22 as separate terms into linear regression models, with change in body mass index between survey years used as the dependent variable. All analyses were adjusted for age and smoking status (nonsmoker or current smoker since less than 15% of the cohort were current smokers).
Results
The mean age of the cohort in 1988 was 54.1 + 9.3 years, with a range of 41 to 78 years. Eighty-six percent of the cohort were nonsmokers. The age-adjusted mean body mass index in 1988 (25.6 ± 3.1) was similar to the mean body mass index in 1990 (25.7 ± 3.2). The prevalence of overweight (body mass index > 27.8) among the cohort was 19.4%, nearly 12% lower than the average national prevalence of overweight among men surveyed in the first phase of NHANES III.2 The average weekly nonsedentary activity level represented by METS in 1988 was 24.8 ± 21.8, a level of activity equivalent to walking briskly or playing tennis 4 hours per week. However, the large standard deviation in METS indicated that the cohort varied greatly in its nonsedentary activity level. On average, cohort members spent 11.3 ± 8.5 hours per week watching TV/VCR in 1988, with the majority of men watching less than 10 hours per week.
Cross-SectionalAnalyses
Age-and smoking-adjusted prevalence rates and odds ratios for overweight decreased as the nonsedentary activity level increased (Table 1 watching TV/VCR were evaluated in ageand smoking-adjusted models. Odds ratios for overweight did not change from the age-and smoking-adjusted models when the nonsedentary activity level was adjusted for time spent watching TV/ VCR. Similarly, adjustment for the nonsedentary activity had little impact on the odds ratios for overweight associated with increasing time spent watching TV/VCR.
To evaluate the association between the joint classification of nonsedentary and sedentary activity levels and the odds of being overweight, quintiles of METS were retained but the TV/VCR viewing time categories were collapsed from 6 to 4 to give stability to the categories. The time categories now represented watching TV/ VCR for zero to 5 hours per week, 6 to 10 hours per week, 11 to 20 hours per week, and 21 or more hours per week. Men in the highest quintile of METS and lowest time category of TV/VCR viewing were considered the most active men and served as the reference group. In comparing men in the most extreme categories of combined activity level, men with the lowest nonsedentary activity level and highest TV/VCR viewing (considered the most sedentary men) had odds of being overweight that were more than three times the odds for the most active men (Figure 1 ). Overall, within each quintile of METS, greater amounts of TV/VCR watching were associated with higher odds of being overweight, and at each level of TV/VCR viewing, the increasing nonsedentary activity level was generally associated with lower odds of being overweight. These trends suggest that no interaction was occurring between the nonsedentary and sedentary activity levels. A formal test for interaction was not statistically significant (X2 with 1 df = 3.0; P > .05).
Prospective Analyses
Among the 17 795 cohort members who were not overweight at the start of follow-up, the cumulative incidence of overweight between 1988 and 1990 was 4.6%. We found an inverse association (P for trend < .01) between METS expended in nonsedentary activity and risk of becoming overweight by 1990 (Table  2) . Compared with men in the lowest quintile of METS, men in the highest quintile had an age-and smokingadjusted relative risk of 0.79 (95% CI = 0.64, 0.99; P for trend = .01) for becoming overweight by 1990. Men in the third and fourth quintiles of nonsedentary activity level had similar relative risks for Within the current study, the magnitude of associations between activity level and overweight in cross-sectional analyses was greater than that observed in prospective analyses. This might have been because the prevalence of overweight in the cohort (19%) was greater than the cumulative incidence of overweight (approximately 5%) in the 2-year interval. The prevalent cases ofoverweight accumulated excess weight over decades. Thus, men with prevalent overweight were heavier than men who became overweight only during the 2 years of follow-up. Mean body mass index among prevalent cases of overweight in 1988 was 30.4 while mean body mass index among incident cases of overweight in 1990 was 28.7 . Also, in the cross-sectional analyses, there may have been a coincident measure of cause and effect. That is, the effect of overweight on activity level was simultaneously measured with the effect of activity level on overweight, a problem not encountered in the prospective analyses.
The average level of nonsedentary activity in the cohort was high, possibly because the cohort members were all health professionals and self-selected into the study. Their education, income, and occupation likely led them to engage in healthier behaviors (e.g., higher levels of nonsedentary activity and lower levels of sedentary activity) than would be expected in the general American male population. In addition, because information concerning intensity at which nonsedentary activities were performed was not collected from respondents, METS assigned to activities may have overestimated the intensity level at which each activity was actually performed and subsequently led to an overestimate of the total nonsedentary activity level. These sources of bias may limit the generalizability of prevalence rates of activity and overweight but not the validity of the relationship between activity and overweight.
The major strengths of the current study are its prospective design and its use of a quantitative measure of nonsedentary activity that accounted for the type and duration of different nonsedentary activities, as well as its assessment of a sedentary activity level.
The process of weight maintenance involves balancing energy intake with energy expenditure. Support of this physiological process comes from engaging in certain eating and activity behaviorsthat is, patterns of dietary intake and composition as well as physical activity. When the energy balance is disturbed, it is assumed that these volitional behaviors can be modified to prevent or reverse weight gain. Effective treatment of weight gain occurs primarily by limiting dietary energy intake to impose the requisite caloric deficit necessary to achieve weight loss. Increases in physical activity alone are usually not sufficient to promote weight loss because exercise cannot be sustained at a high enough intensity for a long enough duration of time to achieve the necessary caloric deficit. Consistent with other studies, the current study suggests that physical activity plays a role in preventing weight gain rather than in promoting weight loss. More importantly, it suggests that attention should be focused on the role physical activity can play in preventing small insidious increases in body weight from occurring. While such increases in body weight from one year to the next may appear insignificant, when accumulated over decades they present a serious health risk for many other chronic diseases. Given the findings in the current study, members of the general public should be encouraged to increase their activity level and decrease their time spent being sedentary. Alone or in combination, these two behavioral changes are important for effective weight control. Health benefits can be gained not only from engaging in vigorous activities such as running or jogging, but also from pursuing less strenuous activities such as walking and stair climbing. 45 The most inactive individuals should be encouraged to engage in activities such as walking, which is simple and convenient, carries low risk for injury, and promotes caloric expenditure important for weight loss and maintenance. This may provide one of the most efficacious exercise strategies for weight control, especially when combined with a reduction in television viewing time. [
